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Abstract 
 
Simultaneous determination of oxytetracycline, 4-epioxytetracycline,Į -apooxytetracycline, tetracycline, ȕ-apo-
oxytetracycline on C18 columns has been accomplished using a high performance liquid chromatographic method 
with UV detection. Separation was achieved on a Hypersil BDS RP-C18 column with a mobile phase consisted of 
acetonitrile-methanol-80mM dipotassium phosphate pH 7,5 at a flow rate of 0,7 mL min
-1.  Absorbance 
measurements were held at 254 nm  
 
Rezumat 
 
Metoda de separare simultană a oxitetraciclinei, 4-epioxitetraciclinei, Į  -apooxitetraciclinei,  tetraciclinei,  ȕ-
apooxitetraciclinei a fost realizată pe o coloană Hypersil BDS RP-C18, folosind drept fază mobilă amestecul 
acetonitril – metanol - fosfat de potasiu dibasic 80 mM pH 7,5. Lungimea de unda aleasă pentru determinarea 
simultană a oxitetraciclinei ܈i substan܊elor înrudite a fost 254 nm la un debit de 0,7 mL min
-1. 
 
Introduction 
 
Oxytetracycline is a broad-spectrum 
antibiotic that is commonly used in veterinary 
medicine as inhibits the protein synthesis in 
gram-positive and gram-negative bacteria.  
The European community has approved 
the use of oxytetracycline in a wide range of 
animal species like cattle, sheep, goats and 
pigs.  However,  oxytetracycline  and 
oxytetracycline hydrochloride may contain 
several impurities that should not exceed 
certain levels in the raw material according 
to European Pharmacopoeia. 
 
Aim of study 
The purpose of the present work was to 
develop a simple, fast and sensitive method 
for  simultaneous  determination  of 
oxytetracycline and its impurities in raw 
material and veterinary formulation. 
1. Materials and methods 
 
1.1.Chemicals, reagents and standards 
 
The standards of oxytetracycline, 4-
epioxytetracycline,  Į-apooxytetracycline, 
tetracycline,  ȕ-apooxytetracycline  were 
purchased from European Pharmacopoeia.  
Veterinary formulation, Mibarom-ointment, 
analyzed in this study was purchased from 
Romvac Company. 
High purity water used in analytical 
procedures was obtained from Millipore Milli-
Q system.  
Acetonitrile and methanol of HPLC grade 
were purchased from Merck, dipotassium 
phosphate and hydrochloric acid were 
obtained from Fluka.  
Ortho-phosphoric acid 85%, used for pH 
adjustment, was purchased from Merck. Violeta Giugiu                                                                                                                                      Medicamentul Veterinar / Veterinary Drug 
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Diethyl ether used for samples extraction 
was supplied by Merck. 
 
1.2. Apparatus and chromatographic 
conditions 
 
Analysis were carried out on HPLC –DAD 
model LC Surveyor system (Thermo 
Electron Corporation, USA) equipped with a 
quaternal pump, an auto sampler, an 25 µL 
loop,  column  thermostat,  autosampler 
thermostat and DAD detector.  
Integration was achieved by using 
ChromQuest software.  
Separation was performed isocratic on a 
Hypersil BDS RP-C18 column (250 mm x 4.6 
mmx 5 µm particle size).  
The column was equilibrated with mobile 
phases consisted of acetonitrile-methanol-80 
mM dipotassium phosphate pH 7/5 (17.5 : 
17.5 : 65 v/v/v).  
Experiments were performed at ambient 
temperature. Flow rate of mobile phase was 
0.7 ml/min.  
Injection volume was 10 µL. Absorbance 
measurements were held at 254 nm. 
 
1.3. Preparation of standard solution 
 
A stock solution of oxytetracycline (1 mg 
mL
-1) was prepared by dissolving an 
appropiate amount of standard in 0,01M HCl.  
Stock solution of 4-epioxytetracycline (1 
mg mL
-1), tetracycline hydrocloride (1 mg 
mL
-1), Į-apooxytetracycline (0.2 mg mL
-1), ȕ-
apooxytetracycline (0.2 mg mL
-1)  were 
prepared by dissolving separately an 
appropiate amount of respective impurities in 
0.01 M HCl. 
Stock standard solution were stored at 
cooler. 
 
1.4. Preparation of sample solution 
 
Ointment (1.33 g) equivalent to 40 mg of 
oxytetracycline was transfered to 50 mL 
volumetric flask. To it, 5 mL of diethyl ether 
and 30 mL 0,01M HCl were added and 
sinicated for 25-30 minute.  
After cooling, the volume was made up 
with 0,01 M HCl, mixed well and the solution 
was filtred through quantitative filter paper. 
Aliquot of this solution was diluated in 
0,01 M HCl to obtain the concentration 0.05 
mg/mL. 
Before injection in the chromatographic 
system, the solution was filtred trough 0.45 
µm PVDF filter. 
 
1.5. Method validation 
 
The developed chromatographic method 
was validated with respect to specificity, 
liniarity, limit of detection and limit of 
quantification, accuracy, precision according 
to ICH quidelines. 
Specificity is the ability of method to 
measure the desired analyte in the presence 
of impurities. 
In forced degradation studies, ointment 
Mibarom, was subjected to acid, base, 
oxidizing agent and photodegradation  
Linearity test solution were prepared from 
stock solution at five concentration levels 
from 0,005-0,1 mg mL
-1, by diluting aliquots 
in 0.01 M HCl.  
The linearity performed above, was used 
for the determination of limit of quantification 
and detection. 
 
Reproductibility of method 
 
Method precision was evaluated in terms 
of repetability and reproductibility. 
Repetability was checked by injecting six 
individual preapation (0,05 mg mL
-1)  of 
Mibarom.  
The active compound peak area and its 
retention time were measured, and RSD was 
calculated by means of software. 
Was  assessed  by  assaying 
oxytetracycline (0.05 mg mL
-1)  in  six 
independent samples prepared on diferent 
days.  
The method accuracy was determinated 
by calculatig the recovery percent.  Violeta Giugiu                                                                                                                                      Medicamentul Veterinar / Veterinary Drug 
 
                                                                                                                                                                                Vol. 7 (1) May - June 2013 
 
69 
 
The recovery study was performed at 
three different concentrations:  
x 0,04 mg/mL,  
x 0,05 mg/mL,  
x 0,06 mg/mL, 
mening intervals between 80%-120%.  
 
2. Results and discussion 
 
The goal of this work was to design a 
HPLC method that allows separation of 
oxytetracycline, 4-epioxytetracycline, Į-
apooxytetracycline, tetracycline, ȕ-
apooxytetracycline. 
The best separation was achived on a 
Hypersil BDS C18 column (250 mm x 4,6 mm 
x 5 µm), with acetonitrile-methanol-80 mM 
dipotassium phosphate pH 7,5 (17.5/17.5/65 
v/v/v).  
To demonstrate the selectivity of the 
method, a set of solution containing 
impurities, active substances and blank were 
injected into the chromatographic system. 
Based on the chromatograms obtained 
(figure 1), identification of each component in 
the solution containing all analytes was 
performed, and the separation data such as 
the resolution (R), asymmetry and capacity 
factor were calcu lated.  
Calculation were performed automatically 
using the software.(table 1)  
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Figure 1. Chromatogram of the solution containing, 4-epioxytetracycline, oxytetracycline,  
Į-apooxytetracycline, tetracycline, ȕ-apooxytetracycline 
 
Table 1 
Separation data calculated for components presented in figure 1. 
 
Peak 
identification 
Retention 
time  Resolution  Asymmetry   Theoretical 
plates 
Capacity 
factor 
Relative  
RT 
4-EOTC  4.448  0.0  1.15  5883.96  7.90  0.00 
OTC  5.055  3.8  1.13  5608.79  9.11  1.15 
Į-AOTC  6.853  4.3  1.10  6610.28  12.71  1.39 
TC  7.587  10.6  0.85  3888.25  14.17  1.12 
ȕ-AOTC  8.880  8.3  1.12  6508.03  16.76  1.18 
 
The proposed method can be useful for 
quantitative determination of oxytetracycline 
under different stress conditions. The mobile 
phase proposed was found to be appropriate 
for  the  adequate  separation  of 
oxytetracycline (tR= 5,05), in presence of 
impurities at a flow rate of 0.7 mL min
-1.  Violeta Giugiu                                                                                                                                      Medicamentul Veterinar / Veterinary Drug 
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UV detection wavelength at 254 nm, 
injection volume 10 ȝL, ambient temperature 
for column and HPLC system was found to 
best for analysis. Forced degradation study 
of Mibarom was carried out under acidic, 
alkaline, oxidative and photolitic conditions 
(fig.2). 
In conditions used for forced degradation, 
the values achieved was in range of 2-20% 
(table 2).  
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Figure 2. Chromatograms of Mibarom samples in different stress conditions  
(a) acid , (b) base, (c) oxidation, (d) UV radiations 
Table 2. 
Degradation of oxytetracycline from Mibarom 
 
Stress condition  Experimental 
conditions 
Time 
(h) 
Temperature 
(
0C) 
Retention 
time 
% 
Oxytetracycline 
%  
Degradation 
Unestressed  -  -  -  4,92  100,00   
Acid medium  5 mL  
HCl 1 M  3  40  4,76  94,53  5.47 
Alkaline  
medium 
5 mL  
NaOH 1M  3  40  3,80  79,51  20.49 
Oxidative  
medium 
5 mL 10 % 
H2O2  3  40  4,69  81,51  18.49 
Photo  
degradation 
Vision 30W, 
UV-C, 253nm  3  25  4,89  97,74  2.26 
c 
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Linear calibration plot for the assay 
method was obtained over the calibration 
range tested, 0.005-0.1 mg mL
-1, and the 
correlation coefficient obtained was greater 
than 0.999.  
The results indicated an excellent 
correlation between the peak area and 
concentration of the analyte. (figure 3). 
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Figure 3. Regression curve for oxytetracycline in the concentration range 0,005-0,1 mg mL
-1 
 
Based on the linearity curve, performed 
above, the quantification and detection limits 
were calculated.  
The limit of detection found was 0.00651 
µg/mL
-1, and quantification limit was 0.02170 
µg/mL
-1, which was 0.04% of the nominal 
concentration of oxytetracycline used in the 
test solution (0.05 mg mL
-1).  
Repeatability of injection was checked 
as a function of RSD calculated for peak 
area and retention time (table 3). 
Accuracy expressed as a percentage of 
recovered drug substance was determined 
by  comparing  calculated  values  of 
concentration of oxytetracycline in samples 
with expected values. 
Table 3 
Results of method precision measurement 
 
Parameters   RSD %(intra 
day) 
RSD % 
(inter day) 
Area  0.164  0.429 
Concentration   0.164  0.429 
Retention time  0.104  0.316 
 
The average drug recovery obtained in 
the concentration range from 80%-120% 
was 114.9% (table 4). 
 
Table 4 
Results of method accuracy measurement 
 
Compound 
Theoretical 
concentration 
mg/mL 
Concentaration 
found 
mg/mL 
Recovery 
percentage 
% 
Average 
recovery 
% 
Oxytetracycline 
0,04  0,040  100 
114,92  0,05  0,053  130,60 
0,06  0,063  114,16 
 
y= 9,96242e-009x + 1,82155e-005 
r
2 = 0,999976 
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Conclusions  
 
A precise, accurate and specific HPLC 
method has been developed and validated 
for the determination of oxytetracycline and 
all related substances in Mibarom. 
Examination of results shows a good 
correlation between the retention time of 
oxytetracycline  standard  and  Mibarom 
sample.  
Force degradation studies confirmed its 
ability to determine stability because no 
interference from degradation products was 
observed.  
It can be concluded theat the developed 
method could separate the oxytetracycline 
from there degradation products. 
The %RSD of area were  0.164% and 
0.429%, confirming the good precision of the 
developed analytical method. 
Statistical analysis proved that the 
method developed was accurate, precise 
and repeatable for the levels determination 
of impurities and for quantification of 
oxytetracycline in Mibarom-ointment. 
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